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Table 1 Calculated value and experimental value of current efficiency under different electrolytic conditions

Operating condition Current efficiency
Current/(A'm?) ¢ ! (gL™h ey ! (gL™) Experimental value Caleulated value
Without dissolution Dissolution

500 170 55 84.54 88.944 85.516
350 170 55 85.51 86.585 82.609
500 180 55 81.9 87.991 82.849
580 180 55 81.27 88.477 82.227
500 160 60 82.32 89.86 85.09
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Energy consumption

Energy consumption on cathode surface A1: (a)
Without considering zinc dissolution; (b) Considering zinc

dissolution; (¢) Average energy consumption curve
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Table 2 Calculated value and experimental value of energy consumption under different electrolytic conditions
Operating conditions Energy consumption/(kW-h-t™")
Without dissolution Dissolution
~ 4 - Experimental
Current/(Am %) ¢, /(@L7) ¢ /(gL value Calculated Relative Calculated  Relative
value error/% value error/%
500 170 55 3000.3 2887.5 3.75 3002.2 0.06
350 170 55 2847.5 2900.7 1.87 2902.9 1.95
500 180 55 3083 2924.2 5.153 3104.3 0.69
580 180 55 3177.5 2913.1 8.32 3132.8 1.41
500 160 60 3107.2 2858.1 8.02 3017.1 29
RAL L. Zine producion
M 6(a)h AT &R, o0t B R I R AT BB AU
HAG S SR R AR B SO OB, BB Al 10
T BT A R AR R 10,746 kg/m®, B
/MEN 5.2954 kg/m?, T HEEEBHFIIME N 6.5354 9
kg/m®s AP 6(b) T Jin, 2t H AR Rk AT R A5
LA 27 S W7 A 28 b AL B SV IOBEIN BB AR A ’
T _F BT H A R AR B R 10,093 kg/m®, 7
/MEN 5.2720 kg/m?, HTHEEEERFIIMEN 6.2716
kg/m®. M 6(c) Farfat, ol T BRI LT B A7 E S 6

55, BAASAR T A 0 7 AR AL 2 PR 0.2~0.5 kg/m?.
K 6(a)F1 B 6(b)xF Ebl &,  BAARAR -8 1) s
3% B RF AR AR F ) DX SspT B e, AT H R R
JEARH, HiZXIRAERem, MRmACRIR, BRSKE
CRRIR” K. FL, TESEPRAEFSI RS, R R
HEFEHATIACRS, FELEA R IR .

N T E— IR UEAS [ SRS AR T BT H B B0 S v 5
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BTIREZM @0 C, AN 12 T =&
EAMAELIE . WK 3 T LUK, UAE B R
DREMART,  BARRAR AT B e R A A L S PR A
FEEFUONTE S ey ARSI R, Bl SN Ak
17, BIARAR b H B 2 7 e EBARRGR THT,  FRAR Y
WA A R AT AR, ELBT 2 5 B R A4k
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Fe B S5 R OB AR X LG, AT LRI
2% F& A BRI 1B 1 SOV IR NS, AR AR BT HH B2 1
77 5 5 SRR 2 T (R AR 5 22 23 PRAR 3%~5%, #T Hi%E
PRI S SRR R, M R T R
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Fig. 6 Production of zinc deposited on cathode surface 41: (a)

Without considering zinc dissolution; (b) Considering zinc

dissolution; (c) Average zinc production curve
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Table 3 Calculated value and experimental value of zinc production under different electrolytic conditions
Operating condition Zinc production/kg
_ Calculated value
Curreit/ Cpe / (g'Lfl) Cpp / (g'Lfl) Experimental Without Relative ) ) Relative
(Am™) value Dissolution
dissolution error/% error/%
500 170 55 0.352 0.37 4.87 0.355 0.68
350 170 55 0.247 0.252 2.1 0.241 2.6
500 180 55 0.311 0.368 18.19 0.345 11.05
580 180 55 0.391 0.43 9.89 0.398 1.85
500 160 60 0.334 0.382 14.3 0.368 10.3

rh RIS P2 AR A A8 R 300 A R R, DA
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T SIS, DA R R v S AR AR T P2 AR A % T
AR FEL AL 2 A AT H B R RE IR, 6 BT S Y
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4 Z5ip
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Numerical simulation and analysis of influence of
reverse dissolution in zinc electrolysis process

LI Xi, LI Yong-gang, YANG Chun-hua, ZHU Hong-qiu, HUANG Yi, DENG Shi-jun

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to determine the influence of reverse dissolution of zinc on energy consumption, current efficiency
and the output of zinc in zinc electrolysis process, the mathematical models of considering the zinc dissolution and
without considering zinc dissolution on zinc electrolysis process were established, respectively, based on finite element
analysis and combining fluid dynamics and electrode kinetics equation. To calculate the model numerically and obtain the
data of energy consumption, current efficiency and the output of zinc on cathode surface, a 3D model was built up in
simulation software COMSOL. The results show that comparing with the model without considering reverse dissolution
of zinc, the relative error of current efficiency and the output of zinc on cathode reduces 3%—4% and 2%—5%,
respectively, which verifies the necessity of considering the reverse dissolution in zinc electrolysis model. Therefore, the
work makes a fundamental for the further optimal control of zinc electrolysis process.
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